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. Test Bias and'Consiquct‘Va]Ldity’

* - ' . Arthur R. Jensen

: Unfver;ityﬁbf Galifornia, Berkeley

N »

. . -
. . . . . L] : . ! . .
.- Most psychologists are surely familiar with'the claims of critics that

our mental tests are culturally biased against cer'tain minorities, especially ~

’ » -

blacks, and are culturally biased in favor of middle class whites. As a

[ ¢

. A .
reminder, here are just a few direct quotations I have picked up from the
. . v . A N . L4 v «

literature.. “They are all very typical. . ]

A [
' <
v . 3

4

. N
"1Q tests are Anglocentric; they measure the extent to which an individual's

’ . .
-~ ’ -~ P . -
. : .. B . S . . .
background is similar to that of the modal cultural configuration of
< S 0y .
. . : . . ‘ , .
American society." - \‘ ¢ N ’ TS T ) ’
. r Tt R . “ : ’ [
g o ,

‘"1Q measures everyone by-an Anglo gardstick. There is a congpiracy to

»
.

make a narrow, biased collection of items the real measure of all persons."

. . . [ ) . : - -

"Persons from backgrounds other than the culture in which the tést was

developed will always be penalizéd.”. . .

. v " ’ o

‘
. ‘

]

"Intelligence tests are sadly misnamed because they were never intended
a &

» - .
.

-~ .to measure intelligence'and might have beven more aptly called CB (cultural
bagkground) tests." :
) . . . ! ‘o o
; o e '
L] . fod

"IQ tests yield the: begt results wpbn taken by those who come from the
. L. P .

4 .

same cultural’ background as the devisers of the tests."
. . < N

1
» (Y

to the cukture, entrance to-which is guarded by thé tests."
’ N . » . o

e ‘ . o
.o "Tests are clearly distr&ﬁTLatory against those who have not been_ c¢xposed

.

]
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.
"Racial, ethnic, and social class differences in mean IQ scores .may not
. . :

.

be due to genes or environment, but are probably inherent in the

¢psycholinguistic, cultural, and temporaf biases of the test."
M <
! -

2 L.
"There are enormous social class differences in a child's access to the

experiences.necessary to acquire the wlued intellectual skills."

¢ “ : Y
. - . .-

E . : ‘ . )
"Aptitude tests reward white and middle class values and skills.

especially ability to speak Standard English;'and thus penalize
minority children because of their backgroundé.f
’( . .
v "The middle-class environment is.the'birihright for IQ test-taking . -

.
v

co. ability."’ , '
’ ’ i \s . / e

. ¢ '

"Fhe I1Q test is a Seriously biased instrument that almost guarantees

" that middle-class.white children will obtain higher scores than any

N

\ ’
. other group of children. The more similar the experiences of two

\ . 1

people, the more similar their scores should be."

_—

. -
- ]

A ~

. "IQ scores reported for blacks andllow sogioecondmic groups in the ' -

U.S. reflect characteristics of the test rather than of the test takers."

. «
N .

"Cufturally unfair tests may be valid predictors of culéﬁrally unfair

" . . . . . ) ) *
but nevertheless highly important criteria. Educational attainment,

to the.degree that it reflects social inequities rather than intrinsic
- ’

merit, might be considered culturally unfairﬂ'"‘
4

' The boor performance of Negro children on conventional tests is due to
the biased content of the tests, that is, the test material is drawn

from outside the black culture."

*
\
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. ’

“The words included in vocabulary tests arc based on the frequency of

" therr usage by whites. Blacks, who have différing vocabularies, may

do pooriy."

A

L) - N -

. Notice the maimr themes in’these criticisms of mentée tests:

-

. ¢ " . \
1. The tests draw heavily upon specific middle-class cultura{ knowledge and

v

linguistic usage.

2. The impligation is that blacks or other minopities it the U.S do not share

a common culture or background of verbal and cognitive experience which is

. B . -
- . N
7

N el . . s
s%mpled by the tests,

-

3. Similarity in test performancé is a direct furdction of similarity in
N . [ 3
e cultural background. .

Ea
¢

4. THe biggest differences in IQ scores are between lower "and middle social

classes and majority and minority, racial groups.
N )

»

5. Culturally biased' tests may nevertheless show good predictive validity for

predicting culturélly biased criteria, like educational attainment and

-
success in certain occupations. N

Where Do IQ Tests Show Differences? ,

First of all, let's gain a bit of perspective as to just where tests show
) g p J

differences and how big thosetdifferences are relative to.one another. I have

been able to do this with a number of different intelligence tests, using very

large samples of school ¢hildren in Californiar 1'll use the Wechsqu Intel-
ligence Scale for Children-Revised (WISC-R), as an example, with data on Full

Scale 1Qs of moré than 600 whites and 600 blacks representing a random sample

of California school children, ages 5 to IZuL/ / Ve

.




:_ Test Bias . 4 .

_ A , ) .
*Table 1 shows an analysis of variance, with*the percentage of total
L3

variance attributable to each of the'sources. The sfigures easiest to grasp

~

” . .

b .
Y

are those€ in the last.column, giving the.a{erage'absoluﬁe différence in IQ.

. o . ¥
We had a 10-point scale 6f socioceconomic clasg on these children. The average

+1Q differences between’ all possibla\démpar{sons of the 10 social classes
(within each racial group) was only 6 IQ'points. (The largest SES difference
.- [ . - . - * . ¥

v » -
o

was 26 1Q points in the whites and 12 IQ points in the blacks.)

e

The ayverage race difference, indepgndently of. socioéconomic status (as

measured by Duncan's SES index) is 12 IQ points. But here.is the important

¢ ’

point: the average difference between full siblings*within the same family .

&
is also 12 IQ poimts. If the Wechsler IQ test is so cllturally biased, as

* come critics claimy, what kind of bias is it that proeduces as large a differ-
ence between siblings as betweeQ blacks and'whites? 6r a larger différenhe
thaﬁ‘the average difference between social claséqs? Noticce, too,ithat th;
average IQ difference between families within the’same social class (on a
10-point scale of SES) is 9 points, which is 33% g{éater than the average

"difference between social cla;sesl ) . .

In short, the. notion that IQ tests discriminate thé most between rages

or sgocial classes is just a‘d}th. The IQ'shows as much or more différence

among children in the same family, sharing the same parents and culture and

linguistic background, as between racial or social class groups.' The generali-

.

zation is,just not true that the more alike.is the background of “two individuals,

£
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) th alike will be their scores on a standard IQ test. That is true only
. . . p ~ ’d
‘ when the.two ‘individuals aré~identical twins.
) o’. ’ L .
® . Criteria of Cultural Bias < * 7

’ » ‘ .

'} » L . .
First, we must clearly distinguish between two concepts: culture-loading

+ and cultu&e bias. Culture loaded does not mean the same as culgpre'biased.

. Tests and test items can be ordered slong a continuum of chlture loading,

[e]

- . g : .
which is the specificity or generality-of the informational content of* the
'R v *

test items. The narrower or less general the culture in which the test's. . )

information content eould be acquired, thé more culture loaded it is. A test

.may contain information that could only be acquired within a particular culture.

. ’

This can usually be détermined simplf by examination of the test items. The

i specificity or generality of the content corresponds to its cultural loading. . -

..

« L. ’ e P .
The question '"Name threc parks in New York City" is, in this sense, more

;chlture-lbaded thar the question "How many 10¢ postage §ﬁamps can you buy
for, S]:'?" . - 8
- - .
L3
. Whether the particular cultural content tauses the test to be biased -
. S

- ‘with respeet to the performaﬁce of any two (or more) groups in the population

i

. . 1s a separate issue. To the extent that the te'st contains cultural content

’ . .
that 1is generally peculiar to the members of one group but not to the members

.
LI 3 \ -

of another group, it is liable to be biased with respect .to ¢omparisons of .

' tHe test scores between the groups or predictions based on their scores. -
Score differences ‘per se, whether between <individuals, social classes,
. . .

¢ . ", . . .
or racial groups, obviously cannot be a préper oriterion’ of bias. Theresls

. . no basis for assuming a priori that any two populations should be equal in

whatever it is that the test is supposed* to measure.

.
h ’
N . .
o » ’ - . 3 :
L “
L]
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ARY A . ¢

‘

, Llegitimate criteria of ‘test bias are of two general types: external

-

T o o ey g o

~

and internal, or predictive validity and construct validity.
For practical uses of tests, predictive validity is crucial. One cri-

terion of test bias is if the intercepts and slopes' of the regression of

. criterion measures on test scores differ appreciably for - the two populations

1y
. »

in question. In other words, the test scores do not predict equally well for

both groups. The pefson{s predicted performance on the criﬂerion--job,
school, etc.--will"be influenced by his group membership 4nd not just his .
. ) J

test score. An unbiased test, on the other hand, is colorblind. It makes

the same predictidn of your future perfébrmance based just on your test score

.

and the prediction turns out, just as accurately whether you are white or bllack.

Reviews of the research en this point comparing white and black sampfés

are unequi&océl with respect to thHe prediction-of scholastic and jgb perfor-

~

: mance by means, of standard tests. There is a negligible difference in the

. - slopes and intercepts of regres¢ion lines for whites and blacks. A-single
I3 B L -
A% . - .
regression equation predicts equally well:for both racial groups (Humphreys%

11N .

1973; Linn, 1973). Interestingly, the few exceptions reported in the litera-

-
.

ture would favor the black groups if the tests were used for selection, i.e.

e »

the difference in the regression }ines is such that for any given test scote

> .
1 . -

whites slightly out-perforﬁqb}acks'on the criterion. In briéf, the over-*
whelming evidence on the predictive validity of ‘standard té%ts indicates that *

*  they are not biased against blacks when compared with.whites. (There are too ., -
L]

a

few studies of other ethnic groups to permit any general conclusions about

I

them. ) ’ . . .

- - A4

Construct Validity criteria of test bias are more complicated, but no
, .

less important.' It is very likely that tests which show little or no bias in
* . . . ~

* " terms of the indices of construct.validity é;e also unbiased in predictive .\

i validity., y - ] s o

r 4
P e
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8 Construct validity criteria &f bias refer to internal characteristics

12

of the test and the degree of similarity of their statistical properties from

r

* one' group to another. Copstruct validity, in the context, of test bias, also

. . .
involves the gquestion of whether a test, or a battery of tests, mecasurcs

-

"individual differences in the same nvpothetical ability in both of the popuiai

tions in question. Does our theory of what the test measures yield predictions

a °

that are'empirically borne out in the one group as well as in the other? If

there is & difference in group means on the test, does our rhebry of what the
v

test measures predict other previously unsuspected differences between thc
. -~ »

. “

R two #roups? . . C )

-1 shall illustrate the application of some of the criteria of internal

-

: : . 2 a0, A
~or, construct bias on a Yariety of well-known standard tests of:mental abilities,

- 1

mainly iﬁ;elligence or IQ tests. .In all the examples, the populations for ,

which evidence .of test bias was sought by these criteria are whites and blagks

N
in the United States. We have more exte¢nsive test data on these two groups

than on any others in our population, and controversy over test bias has

. .
-

revolved largely around the well-known white—blqck differences in test scores.

Tests at the Extremes 6f Culture-Loading
- *

First, let us contrast two tests that I believe most Psychologiéts will

agree are widely separated on the culture-loading continyum--the Peabody
: Piecture Vocabulary Test (PP¥T) and Raven's Progressive Matrices.

’
i

The PPVT consists of 150 plates, each'with four pictures. .The examiner
/ ¢
names one of the pictures and .the subject is asked to point to it. The voca-
bulary ranges from very easy, common, and concrete words to very rare words

and abstract concepts. The Progressive Matrices cdnsists of 60 plates, each

with a missing part which the subject must select from a multiple-choice set
v ‘ ‘

. . - -

M‘ ' | . 10 .

%ﬁ__m_




. \
“of six to correctly complete the pattern. Items range in complexity and
- \ .
difficulty from a level that is passable by mosit three-ycar-olds up\t¢ a
AN

level of difficulty beyond the capacity of theié eragé adult. Figurd 1 shows

typical PPVT and Raven items of moderate difficplt .

1
‘ol

w0

¢

Both of fﬁesehpests were individually’ administered to about 600 white

-

and 400 black children, ages 6 to 12, in California schools. (Full details

of this. study are,given.by Jensen, 1974). The two groups show the typical
. ',t‘ ’

Ib difference of about one standard deviation (15 points) on bothjtgéts.,
-~

-
W

e

/ -
Correlation of Raw Sgé;gs with Age. The first indicatioy/thqﬁ the

ERY

Peabody and Raven behave quite similarly in both racial grqups is ithe fact
that the groups are about the same in the correlation between raw scores and
age in months, 4 correlation of about 0.70, for both tegts in both racial

o ¢ » .
groups. If the tests were measuring something quite different in both groups,

3 ’ .
it seems unlikely that the scores would have nearly the same correlation with
. 'ow

age in each group. .

Internal Gonsistency Reliability. The internal consistency reliability

coefficient in the Pcabody is .96, both for whites and for blacks; the Raven

o -

reliabilities for whites and blacks are .90 and .86. (The Raven has a lower

reliability than the Peabody only because the Raven consists of fewer items.

N
Corrected for length of test, the Raven's reliability is higher than the

u

Peabody's.)

-~

"
~ -




-

s

. Fig. 1. Sample items of the Peabééy P1cture Vocabulary Test (left) and Raven ] ;

Rrogre391ve Matrices. The PPVT word for this item is "ceremony "

- . -
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.‘3 . ‘ o~ . N

- oo, If one group‘were more careless _than the other in taking the test? v
k] - .

] ‘ ov-made mere¢ haphazard guesses at the answers, or otherw15e cqntamlnatcd

P ‘ . A .

'3' M A stheir performanpé' we should expect quite'differeng intemnal cdnsistency

N -
: . N v
Y PR - N

reliabilLties; Buc we see that the reliabilitise are hlghly comgarable 7

'(,' B N - - v w
Tt e 4 kS - - ¢

v, . . . oo
) . for .whites and blacks. . . . Y, o R , 7]
- o, '.: ) - - s - R R .\ . o B » » . . .

LA . RanE'Order of Ttem Difficulty. The percentage P of the-group passing
.:‘. oy . ) ‘.. = ~

‘an ktem is an index of- item dif%iculty. “We can compare .the rank oxrder 'of

~ Lo . . P . . - . p.

e €

e ., these Evvalues in the white.and black groups and express the degree of simi-
b7 .‘.. ’ - \_..‘ ‘f.'.' ' - . - ) . .
K . 7 larity between the groups by means of the correlation between the P values. ’
“ ¢ Cw . - o
. . : .

. . } . kall ‘the correlations are corrected for attenuation,.using the correlation N
. . . s B ¢ N .'
N \of each racial group with ftsélf, i.e., the re¢liability of the rank order of Ps
\/‘ ' . . ° ' - * * 4 \r
fr— . .o , A . . ; . N ~
. mlghin’eaph racial group.) . . . . - ¢
. ‘ V. . . . ) * ~ . ¢
- On the Pcabody test, the correclatipn between rank order qf item diffi- .
. | . o ) . . )
N l« . * culty for blacks and- whites is .987. The correlatiqn between black males Ty
~ - -*- - . »

and black females is .9§§. In dther words,ythE”Yank order of item dlfflCUltleS

‘AI"A- - ;Y

onTthe Peabody ‘is no@yas dlffefEnt betweqn whftes and blacks as between-black ¢
\ -
A A\ .
. maleo _and black females. (The ‘correlation between white males and females

- < N
> )
N

. . is 988 ) ! ; - .

P . A Y L2 o : >
A The cros&-racLal*Cerelatlons of item difficulties in the Raven are all 7
. ) .-

A
.99 or greater ggen/e6r;ecﬁ§d for attenuatlon. . / )

0 L4

. . " We can safely conclude that for the Peabody andfthe_Raven, the rank order

»

RN . ‘ N . . \g ’ e
. of itgm difficqlpy is the same for wpites and blacks< s

. . N . 1 . ' y

, - This was found:not .to be Lhe case when,Peabody tests were obtained on

.
~0. - . l »

8 " white school chlldxen in London, England as compared w1th age-matched white
R - ’ R

L, chlldren in Callfgrq‘a Quite a number of Ltems dlffered markedly in rag

(e » ‘) " PN i ‘w

-, . Prden of difficulty, and some were as many as 50 items aﬁart in rank order

; - Coe ‘. , S

. for Londoners’ and Californians.” ‘Obvigusly the.-linguistic backgrganas of

v o\ . -

- * R Y
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Londoners and Californians differ very much mgre than-of whites and b{/

fesiding {?'Californig. -The English children)| howeQer,‘also found

words much ea;}er, while sdme were more difficult, so that the oyérall

«

¢ , ‘ 4 - M ’ / s
differencef’average out and both the English and the Californié white children

. 'y * - " .
obtain aﬁgut the same mean IQ. California blacks, “however, /have a lower
p ;
percent- passing on every item in the test, but the rank géder of item diffi-
] s _ as . "L R
culty fér the blacks is the samg for whites. - / :
. i R Jﬁ

.

If the Peabody Picture Vpcabulafy Teét'were really refleéting.a cuitural

f . . v

ba@kground giffe}énce between whites and bl'adks, we should expect to see the

kind- of differences in rank ordif of d;fficulty‘phat_we see between Lohdorgrs

/ .
and Californians. 'But we find no(g}ffqronce between blacks and whites in

‘the ragk.,order of item difficulties. - ,

ggggelétion of P Decrements. Let's remévq the level of item difficulty-

\ ~ /
. ,, Y

altogether and look at only the.differences between item difficulties for
. - « —f——l—/‘ ‘
a\ . - - - ,’ N . - -
‘adjgcent items in’the test. This is 21—22@322123, and. so on, where 21 is the
. ~ LA ’ e Y, |

perceht passing item 1,'2& is the,bercent pissing item 2, and so on: This

\ié é mos t sensitivel index of group simi}aa}tyl On this index, callad the
P decremént, the equiva}ent‘Forms A and B]of.the Peabody test are correlated
zero in the very sam; group of persons, even tﬁ%uéh the correlation of ;tem'
[ .- ) 4
" difficulties fqg Forms A and B.in the same group is .97.

a2 v
I

The corTelation {cdorrected for attenuation) between whites! “and blacks'

P decrements on adjacent ‘items is .830. The correlation between P decrements

[N . N
Y

of males and females is .823 in‘wh%fés and .880 in blacks. Thus, we see again

that the two rates differ no more than do the two gexes, of the same race.

» ’

The Raven's P decrements’ in whites and blacks correlate .980Q.
N ' , - b i
If the items of thesg tests were culturally biasdd- for blacks, it would
'\ﬁ . B L -
be refiarkable indeed that their rank order of difficulty and the differencés

I3 ~ v

\‘

—

+

-
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-

H
in difficulty between adjacent items should be virtually the same in both

the bYack and white groups: It would seem more remarkable that two tests

L . »

as dissimilar in culgﬁ?é-loading and information content as the Peabody

- . ¢ ! . Yl

/ . 3 N
and the~Raven should both show such high degreces of similarity between

.

blacks and whites in the rank order of P values and P decrements.

Matching Peabody and Rave: Items. Are verbal tests more biased than
4

nonverbal? The smalr)gifferenc-s.bethecn the P abody and Raven that we have

-

. f .. ° . . : ’
seen in the preceding analyses Bhow very litasle difference between the tests
. . - )

on the two ‘indices of bias wg have oxamined? . .
. R v .
. \

PN
_Going -a step further, we perfectly mdtched P abody and. Raven items for

. r . . .
.difficulty in the white group For each of 35 Raven items we found a Pcabody.

! , '
item with exactly the same percent passing. If the culture-loaded Pcabody
' * : ‘ S . R

-~ .

wa€more biased against blacks than the Raven), then we should expect blacks

.
' <

to obtain lower scores on the Peabody than on the Raven, when the, difficul-

ties of the two tests are perfectly matched in the white group. It turned

‘ ’
rd 4 . .

out that blacks showed no sign}fitgpt difference between Raven and Peabogy

/

N

scores. Raven and.Peabody items matéhed for diffiéulty*in the whitg group, '

. . / . s ,
it turnsout, are thereby also matched for difficylty in the hlack group. '.
N . r ,

3 P e m

We tried the same analyéis on:a M%xi(an-Amerbcan grqup. But it showed ,
, R -~ -
a highly significant difference in favor of the Raven. Thus there is some

L

-

evidence that a vocabulary test in English may be a biased test of intelli-

. A ]

gence for Mexican-Americans. '

M ! : 123 /‘ ~

Fot reasons I need not go into here, I.don't think the Peabbdj is an

.
s -

especiélly gobd measure of general intelligence for eitMfér whites pr;}lacks.
) . .

dut I fidd né ex{iii:e that it,is biased with respect to either of these
: < — - -

.

gfbubs.l

P
" .
LT . ‘ o . [
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¢ s
M ;

pe

1

Item Discriminabilities Within and’Between Racial Groups 1@ )

i
= ¥ . B

In both the Peabody and the Raven ﬁé compared Qé) the correlations
X > ‘ -~ ’
between single .items and total score within each racial group , and (b)
v . < !
the point-biserial correlations between' single items and the racial dicho-

tomy. The first set of correlations, &4, tells us how well each item measures
. 2 i

.
.

whateve? the test as a whole is measuring and how well the itemﬁdiscriminatgﬁ
- r

among persons within a given racial group. The second set of correlations,
- !

b, tells us how much the items discrim#nate between the two racial groups.

It turns out that the items that best gasufe individual differences within

W .
each racial group are the very same ifems that discriminate the most between

»
.y

the racial groups. These items have the highest correlations with total

LY

score for both blacks and whites.

s

Analysis of Wrong Answers

-

o

blacks made different errors than. whites.

in Raven's Matrices:' .on some item

LY N
- . 2 . .
L o e

But in gvery such instance it waa‘ﬁ%und that the black children's proportions

. of responses to the various error distractors were the same as the propor-
: . .

v »

tions for white children who were ppproximately two ‘years younger in chrono-
[~

logical age. * Thus it appears that| the few differences that were found between
¢

white and black children are more |clearly related to differences in level of

I
.

mental maturity than to cultural differences.
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R .
. : . »
) /\ ‘ * ~
. . . -

. . .
. 4 N

Simulation of White-Black Differences e

- 2

. An overall analysis. of variance was pefforméd on the fvllowing factors
and all their intergétiong; for both the Peébody Picture Vocabulary and .

' Raven's Matrices: Race, Sex, Age, Items, and Subjects. .
. ; . . * ' 'Y .
The interaction of greatest interest in terms of detecting culture bias /
! f . . .
“ i
is the Race X Items interaction. The size'of the Race X Items interaction,

* | . : : \/

relative to other sources of varjiance, is a sensitive index of biag. It turns

out that the interaction, though statistically. significgnb, accounts for '
o> .
less than 1 percent of the, total variance .in both the Peabody and the Raven.

L2
-

We found that we could perfectly simulate, within the margin of sampling

!

error, tﬁ&g whole analysis of variance, with all its main effects and all.

their interactions, using only the white sample. We called this comparison

of two different age groups of whites a Pseudo-race c%mparison.

. We divided the ensire white sample into two ‘groups: a younger group
. Ay * .
(ages 6 to 9), and a slightly overlapping elder group (ages 8 to 11). The

. - hd x
same analysis of variance that was perforged on hlacks and wiiites when per-

formed on these two different age groups of whites reproduced all of the
L
features 6f the analysis of variance on the two racial groupss There is just

no difference between the two sets of variances, within the margin of sampling
>

error. This is true for both the Peabody and the Raven. The Pseudo-race - /F

._:._\

X Items interaction was alsoc about 1 percent of the variancé& ce

sis againron,the two races, but this,

F{nally, by doing the same an

"time using whites of age;.6 t#’9 and blacks of ages 8 to.ld, we found that '

., A ]
the Race X Items interacti

1y

became quite.nonsignificant (less than 0.2

percent of ‘the total variagce). .

¢

. . 4
. ) _Further analyses in th

~a

t. ?"‘t
vein failed to reveal any features of thé!Peabody
c ! . aﬁfif
tatistically distinguish blacks from whites}
[}
- + ‘.f

¥ - . .
or Raven performance which wil

v L ' ! , . \;‘
\) ’ .. “\
ERIC ' - | x
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\ : | . \f‘

] ] .
. . *
who are about two years younger, or which show any differences between black¥

and whites (of ‘the same age) that do not show up also between groups of ",
younger and older whites. . L’,
In the light of these findings, for anyone to maintain that these tests

/
are culturally bia‘ed with respect to black-white comparisons, he would have™

.
.

to argue thatethe culturél.differences between California blacks and whites

]

perfectly simulate age differences within the white group, for such a divg%sity

4

of.indices as rank order ‘of item difficylgies, P decrements, interitem corre-

. \ L gl O . . . .
lations, ‘choice of distractors, and itéf}f factor-loadings on the first principal

4

] R - Lo s . ;
cbmponent--on tests as diverse as picture vocabulary ahd progressive matrices!
A}

Obviously such an argument isxgyossly\implausible.
A var{éty of oth?m testgghéve.shown the samg:sort of thing; that is, i

black-white differences in t;st quformdﬁce(cén be perfectly simulated:)

quantitatively and quélitat%vely,rby cgﬁpariné gr;ups of younger'and older

. - y .

white cﬂildren.' This has been shown for Piagetién conservation.testsg copying

simple geometric de@iéns, and developmentaf!;ests involving gree-;boice

;referebﬁes for mzﬁghing stimuli)oh the'b?sis of color, form, size,; and

o

number (Jensen, 1975)§% o ..

N .
’ . *

\ - v
) .

of items that differ markedly in their specific demands on knowledge and skills.

Indices of Internal Bias Applied to Other Tests

‘o . hd ; ) ‘ ' .
- The type§%§§?analysisﬂdescrﬁbed above hhve been applied to other tests

- ‘

as well; all with highly similar results. But.cerl in outstanding points®
5 | S . .9.‘ : +

- “ e .

aLe worth mentioning.
_ AT
Stanford-Binet. The rank order of difficulty correlated between racial
“ S . { , .

or cultural groups gaihs greater cogency when the test items.are more hetero-

.

geneous, since it is so unlikely that a cultural difference between two groups
A o
would result in the same rank order of difficulty.in the two groups over a set

. *

“«
-
- P>~

. . :16; &
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There is probably no more heterogeneous collection of intelligence:test |

~-

4 . -
itemf to be found anywhere than the Stanford-Binet items included in the tests
for ages 3-1/2 to,5. The items involve size comparisons, simple picture
puzzles, discrimination of animal pictures, sorting colored buttons, verbal

) . . /
comprehension, picture vocabulary, opposite analogies, aesthetic comparisons,
¢ . 173

Vo
- following directions, and so‘on.
>

™

* In a doctoral thesis, Paul Nichols (1972) analyzed 16 items of the
. . . r .
Stanford-Binet from year III-6 through IV-6--the most heterogenedus sequence

of items ¢ the Whole test--given to 2,514 black and 2,526 white children,

all between & and 5 years of age. ) a ,

Note three important g;ig}ﬁ: we are dealing with only a restricted

portion. of the St%hford-Binet test (16 items from year III-6 through IV-6),
- . o .
all .the children are within a one-year age interval,.and all are preschoolers--

.

thef haven't yet been exposed to the common culture-of'public schooling.

' The correlation-bgtween the blacks and whites in the percent passing %ach of

o . i .

these 16 Stanford-Binet items turns out to be .96. That's .96, without cor-

5
- - A -
‘rection for attenuation. . : ‘ "
/" ’ . - *
f The P decrements corrélate acrgss races .30, which indicates considerable -
-~ o

’

LN

racial similarity even in the differences in difficulty between adjacent items.
Thus, in this age range, at least, the Stanford-Binet IQ test doesn't
' h . A ) .

look at all culture biased, I.éOUId be qui}e surprised if black-white compari-

sons turned out very differenﬁly from this for any other section of the Stanford-

Binet for any o?her'age range.

v

- 'It can also be noted-that those items that critics most often single

out as examples of racially biased items either have the same rank order of

Pl
:¢ difficulty for blacks as for whites or are relatively easier items for the’
) blacks, which is just the opposite of the popular claims of cul'ture bias . -
. o . .

| . .

agéinst bl acks.
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' [

" Wechsler Intefligence Scale for Children. The WISC prowides some

>

striking examples of how invalid are the critics' subjective armchair analyses
of cultural bias in specific test items. For example, a favérite target

of test c;itics is the WISC Verbal Comprehension item: 'What is 'the.thing

to do if a fellow (girl) much smaller th;n yourself starts to figﬁt with

you?'" This item is often claimed to be culturally biased against blacks,

.
«

and even Dr. David Wechsler himself conceded to this claim in an interview
with Dan Rather on the recent CBSZTV program ’'The IQ Myth."

After seeing the CBS '"Myth" program, a péychology graduate student,
. N

Frank Miele, had the innovative idea of looking up the item’statlstics on

this and other WISC items. He obtgined WISC tests on large samples of §g;:

matched white and black school children in Georgia and looked at the rank, -

1 .

order of difficulty of this purportedly biased item withinqeach racial group.
T 4

C It}

When the easiest item in the whole WISC is ranked 1 and the hardést:is rénked
) R
- 'y

161, the rank order in difficulty of the "pick a fight" item i; only &2,;
« . ]

» . N
within the black group, as compared to 47 within the white group. . In shért,
i o

this particular item is redlatively eaiser for blacks than for whitesl i%e
armchair claims of bias are thus éasil& debunked by just looking at t%@ item

. ¥
- 4 .

statistics. . - ©o .i-is
R

* The cross-racial correlation for rank order of difficulty over a1?§161
A

of the WISC items is .95. The co;relation across the sexes within each;;acial

4

A

group is .97. The correlation of difficulty rank in whites with that in°

blacks who average two.years older is .96. Note that the WISC items, much@5¢
- ‘ : 4

L
]

like the Stanford-Binet items, are also very heterogeneous. Yet the rank .°

order of diffivulty of WISC items is not significantly different for whites

- - )
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4
-

Wonderlic PErsonnel Test.-—-This is a widely used general intelligence

test for adults, made up of 50 very heterogeneous items--verbal, nonverbal,
. » s N

=——spatial, numerical, logical, and so on. We have found that the correlation

. L}

in percent passing the 50*items, between samples of mere than 700 blacks and

- N . ’ '

700 whites, is .94. The P decrements correlate .81.

We also tried to find out-if 5 black and 5 white psychologists could o

J .
sort out the 8 most and the 8.least racially discriminating items when all *

.{5 items were presented on, separate cards randomly shuffled. The judges ’

sortéd no better than chance. Again, armchair inspection of items is shown
. : ' ' '
to be a very poor clue as to which itéms will discriminate the most or the
. 13
least between blacks and whites. ) -

On _the other hand, we found that if you factor analyze all the item »

: intercorrelations within each racial group,:the item's loading on the gereral

factor (or first principal <omponent) correlates ststantially with tHe item's
’
v

racial discriminability, and this is true within both racial -groups. In other

words, the more highly a test item is correlated with the most general

factor common to all the items, within either racial group, the more highly

.\,‘},9' B _ - [}
does the item discriminate betwéen the racial groups. ) P

15 g the Same g in Blacks and Whltes?
Ty
The general inl%lliggncelﬁactor or g can be defined as the firsf principal

componentt--the largest single source Qﬁijﬁdividual differences--in a hetero-

geneous collection of cognitive tests. An important criterion of the construct

3

T« wvalidity of any test (or test item) as a measure of intelligéhce is 1ts

ERIC

Aruntext provided by enic [

P
loading on g when it is factor analyzed among a battery of other tests, pre-,

- -y

_ferably tests that are heterogeneous in informational content and in the types

.-

of colnitive processes involved <in arriving at the correct _gnswers.

PR l

~
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]
[

How similar is tHis general factor for blacks and whites given the same

-

. bgtcerf of cognitive tests?

Frank Miele and R. T Osborne (personal communication) have sent me s .
, correlational data-on 541 white and 237 black children’in Georgia schools. “~
All the children were given 29 cognitive tests of the greatest variety--

verbal, numetical, spatial, nonverbal E;ésoning, form board, vocabulary,
¥i - <

—— N -

arithmetic, spelling--you name it. The tests were borrowed from several
¢ ‘
different standard batteries. - . '

e ’

A principal components analysis was done.separately in the white and « | _i.gw, =~

*

black samples. Also, each racial group was randoqu split in half and a

v

-

principal components analysis was done in each of the split-half subgroups.-

¥

In this way we éan determine the Teliability of the first principal compo-

L]
nent or g factor within each racial group.
., -~
*

[
The final step was to determine the correlation between the g factor

L

, . i . .
loadings, one set based on blacks and one set based on whites, over the 29

tests. This correlation turned out to be .68. Corrected for unreliability,
- - |

using the within-race split-half correlations in the usual correction-for-
. / .

attenuation- formula, the corrected correlation becomes .97. This high corre-
. : . A

lation constitutes very strong evidence that the g factor in this large

battery of tests is the same g for blacks as for whites.

Nichols (1972) intercorrelated 7 of the subtests of the Wechsler

Intelligence Scale for Children_(WISC) combined with the Bender-Gestalt

4

Test, the Draw-a-Man Test, the Illinois Test of Psycholinguistic Abilities,

and tests of reading, spelling, and arithmetic achievement--13 tests in all. .

’

This test battery was Factor-qnalyzed separately in a group of 986 whites .
' and 975 blacks, all 7 &ears of age, drawn from Boston, Philadelphia, and
F -

Baltimore. The g loadings of the 13 tests correlate .98 across the races.

L3

(That's Y98 without correction for attenuation.)

7 ) N
- ¥

! v

ERIC - 22 o
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[y

I have done the Same éross-raciab correlation of g-loadings on a battery
. N . 1]

of 14 diverse cognitive .and achievement tests .in large samples of blacks
‘ J .

and whites in Grades 5 through 8. The cross-racial correlations of &'loadings

.

are of about the same magnitude as the .correlation of eacH racial group with
. * ’

. ) ®© ~

itself from one school ‘gradé to the next. Corrected for at:enuaEion, the
.cross-racial g correlations fluctuate "around unity. ‘ R
) .o N )

I have not found any evidemce based on substantial or representative

. -

groups of blacks and whites that the g factor measured by our standard tests

is in the least a different g in'blacks than in whites. , -
. . ) . «“
if tE&agﬁits were cultyrally biased for these two populations, we would
£ : > * )

hardly expect. the magnitude of the bias t6 be so uniform over all types of -

items and tests that they would all have the same g loadings (within the

margin of sampling etror) in black and white populations.

What is the Nature of g? K ) o '
»40 ‘ D
What is this g factor tha§ practically all cognitive tests have in common .

.
N 2

despite the great diversity of their content and the seemingly different

L

- . 8 .
mental processes they call upon? No one, really knows yet what makes

»
I3

’ v . -
for g, certainly not in any basic physiological sense. But we do have some
‘ ’
o
idea as to its psychological nature. o ’ . ) ;
: : ] )

-

éy inspecting the g loadings of dozeq; of ' ‘tests and many hundreds of -

individual.items, I am led to the conclusion that the key word regarding_g ’

’
~ . - . M .

. . v @
is complexity--complexity of the mental operations required by a test item

P .

in order for the person to produée.the'porrect answer. Not difficulty per
<

se, but complexity is .the key to g. .Ltems that require some active mental

@

manipulation, some conscious Tental transformation of the input, rather than
. . . ‘ i3

just sensorimotar and short-term memory ability or a habitual respense, are.

.
.
..

| 23 | ) ] ‘..

-
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the mrost &-loaded items. The more mental manipulation and transformation

I

an item involves, the more it is g-loaded. This is true for blacks and

’

whites alike. I daresay it's true for all humans, and perhaps even for

3

all animals that possess a cerebral cortex.
. - -
If we hypothesize that the well-established average IQ difference of

about 15 points between blacks and whites is mainly a difference in g, in

v

the sense of a capacity for dealing with cognitive complexity in any form,

rather than as just a difference due to specific cultural content in the IQ°

test, then wesshould predict that blacks and whites will’diffet,less in per-

formance on tasks involving lesser cognitive complexity than on tasks invol-

. I )

ving greater cognitive complexity. .What do we find?

" . L.
'-"}, »0:\; ‘ . .

. ). I3 ’ I3 I3 ) ' I3 ’
7 af. Reactionn Time Studies. One experimental test of this complexity hypo-
, ,: — . N

-

I3 +% . I3 I3 ’ I3 ’ L3 I3
thesis is based on differences in simple and choice reaction time to visual -

.

and auditory stimuli. In all persons, reaction time (RT) inegeases as a
function of stimulus complexity, i.e., the number of bits of information in
the signal to which the person responds., It has also been shown that there

is no correlation between simplé RT and IQ, but there is a negative correla-

tion between IQ and choice RT. That is, pepbbns with higher IQs show quicker

@

RT in_.a choice situation.
e,

Four independent experiments using quite different methods but comparing

simﬁle and choice RTs in whites and blacks all show no significant race dif- v~

ference for simple RT. But they all show a significanﬁ race (or race confounded

~ N

with SES) difference for choice of complex RT (Bosco, |1970, Jenéen, 1975,
Noble, 1969; Poortinga, 1972). In these experiments, jeach person acts as

his own'controli It ig the difference between simple|and choice RT that is

. of primary interest, not their absolute values. BiacTs, on the average, show

>
~
»

~

’, . \
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v

a larger difference between simple and choice RT than do whites. RT,
incidentally, is measured indepéndently of total movement time, which is
only slightly correlated with RT"and is unrelated to complexity. It should

be remembered that a 2-choice, &4-choicey or 8-choice RT task is still a

-

very low level of complexity as compared with most IQ test items, but it is

still more complex than the practically zero complexity of gimple RT.
{ . .
» ‘ b s . PR
Forward and Backward Diéit Span Memory. If g reflects, tapacity for
2 . ’ . .
mental manipulation and traﬁsformat}on, and if it is the g factor on which

blacks and whites essentially differ,. then wé should expect ; largex’ racial
differenc; on those tests requiriné more mental manipulatioq and traﬁjior-
mation of the input in order to arrive at the output.
The fordard and backward digit span tests of the Wechsier (WIsC) iena
4 N N
themselves nicely to a test of this hypothesis. For one thin@, most clinical

psychologists judge the digit span test to be one of the least cultureﬁ%oaded

subtests in the Wechsler battery. Moreover, digit span shows the smallest

.

average white-black difference of any of the subt(,e;_?. &

Everyone, I think, would agree that backward digit span--repeating a
series of numbers in reverse order--calls for somewhat more ﬁégté& manipulas<
tion and transformation than does forward digit span.

This being so,:our theory of g should_bredict the following:

1. Backward digit span should correlate more highly with total. IQ fhgn shoul?
p-3

forward digit span.

2. Blacks and whites should differ more on backward than on forward digit

_span.
We tested these predictions in age-matched samples of 622 blacks and
622 whites randomly drawn from California schoolsl/ (Jensen & Figueroa, in press).
\\ , . .

20




// \
s .
//;a?h predictions are fully borne ont by the data. We gound ﬁhat backward

t

S

//jpén correlates significantly higher with total IQ than does forward span;

¥ . E . \ ‘LH

between whites and blacks in backward memory span is more than twice-as
\

///, and this is true within each racial group. We also found,that the‘differenﬁkg
large as the difference in forward memory span. When we control for socio-
economic status, there is no significant race difference in forward memory
span, but the race difference remains substantial in backward memory span.

figﬁ?z 2 shows the total WISC IQs as .a function of race and Duncan's
t“

rd

index of socioeconomic status.

Figure 3 shéws forward- and backward digit span sc&res as a function of
, .
race and SES,(The interaction of race X forward vs. backward span is $igni-

ficant beyond the .001 level.)

.

P
1

Thus, the theory of:g as a capacity for dealing with complexity and

the conscious transformation of input has predicted ‘two _previously unknown

phenomena: (1) the dlfferentlal correlatlon .of forward and backward digit

o
>

span with 1Q, and (2) the SLgnlflcantly smallér racial difference in forward I

-

than in backward digit span. I don't know of any hYpothesis invoking cultural‘

.- . N
bias in the Wechsler tests that would have predicted either of these inter-

»

esting psychological phenomega.

ERI!
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, " . .
: ., Conclusion

.
-
’ R . v

L] . * » Do
K % - .o - .
e . . .
: . The several stiglst;caljmethods I have described for detecting test bias
r *

- .

-~ .
. . . . - .
in terms of various internal 'features of persons' test performances and the .

.-

. - test's construct validity can of course be applied to any other groups in the

. ¢ .,

. population. .. But the evidence regarding groups other than U.S. blacks and
’ . s N . 3 ‘
« whites is either lacking or is still too sKetchy to permit any strong con-
[ . ¥ ’

-~
.

clusions. . N .
A" Yt -

F} . ’ o

N The evidence regarding blacﬁ-whipe compariéons, howevei, is' based on a

number of well-known, widely used, and quiie d{verse standardized individual
. - ’ Y]

and group tests of intelligence given to large representative samples af .
N
~

»

' -~

~
whites and blacks. i
— . . e e ) g
The results are unequivocal: none of the several objective indices of

f R -
- .

. . .
. * cultural bias shows any significant indication of bias in any of these tests
~ B PR - - ! .

yhen they are used with blacks and whites. Correlation of 'raw sqores with

. -~

age, internal consistency reliabiljity, rank order of item difficulty, (i.e.,
» %

percent péssing), relative difficulty of adjacent items, item,cdfggiation

-

- . . with total score, loadings of items,or tests on the general factogg and rela- '

vt ‘.-
tive frequencies in choice of error distractors~~all are substantially the
. °. . .
. same in the white and black groups. ) m

I conclude that these standardized teats of intelligence--the'anbody

Picture Vocabulary, Raven's Progf%séive Matrices, Stanford-Binet, Wechsle’r

Intelligence Scale for Children, Wonderlic Perqonnel Test, and most likely L a

¢ i

-  many other similar tests--are nét'atnall_culturally biased for blacks and
! ’ N

whites. They behave statistically the same in both racial groups and do
N . ;
essentially the same job in both groups.

-
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Claims based on subjective armchair surmise and speculation about

cultural bjases in specific test items:-the sole method of those critics .

’
v

of tests .who wish to foster the myth of culture bias--are proven false by .
~

2
~ -

the objective evidence. Moreover,'thg fact that it may be possiblg(%E

specially devise culturally Biased items in no way provei\}hat all of our

- existing standard tests are cultyrally biased. Culturally loaded--of course.

But not culturally biased. The distinction is crucial. The myth of culture

. v

bias thrives on obscuring this distinction.
. : 5

The large general factor freasured by our standard tests of intelligence

is clearly the same factor in blacks as in whites. The hypothesis that this
co {
general factor is a capacity for cognitive complexity, conscious mental’

manipulation and transformation of stimulus inputs, has led to predictions

.that are borne out empirically at a high level .of significance.

Neither scienct nor the cause of social justice is served by denying .

these findings. As researchers our response is to question, analytically

criticize, replicate results, determine their limits as to other mental tests

and populations, seek the causes of test score variance, pit alternative
~~—theories against one another--and openly renounce those hypotheses that objec-
tive evidence repeatedly disproves.
4 .
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